The entropy production in high-energy collisions is computed in 
I. INTRODUCTION
There is a close connection between deuteron production in high energy heavy ion collisions and the entropy generated in the collisions, pointed out by Siemens and Kapusta. ' These authors also made the provocative claim that the generated entropy is larger than can be understood with conventional models of the dynamics of nuclear matter. However, this result relies on the validity of a macroscopic treatment of the dynamics, ignoring size effects due to the finite mean free path of the nucleons. In this paper we study the entropy generation and deuteron formation in a finite system using a Monte Carlo cascade model. We do find that additional entropy is produced in a finite system, compared to the bulk value. Nevertheless, the predicted entropy is much lower than the empirical data on deuteron emission suggests.
We begin with the definition of entropy in a system of noninteracting fermions, S = -f d y[f lnf +(1 -f)ln(1 -f ) ] .
Here f is the occupation probability of phase space, and dy is the phase space volume element, The spin-isospin degrees of freedom give rise to the factor of 4 in Eq. (2). We shall consider only the dilute limit of Eq. (1), f « 1, which will be justified later. Then ln(1 f) may be exp-anded and Eq. (1) Fig. 1(b where 6n; = n; -(n; ). %'e expand the logarithm to second order and use (Bn;2) = (n; ), to evaluate (8) as p =p -cf
The parameter c is chosen to reduce the residual and azimuthal angle Pz, the magnitude r and its direction relative to p specified by polar angle 0&, and azimuthal angle Pz". Obviously, the dependence of f on r and p needs to be treated explicitly.
We will limit our calculation to head-on collisions, so that Pz will be unnecessary. 
There is a large diA'erence between the entropy we have calculated and the predicted entropy from bulk dynamics, which we would like to understand better. The maximum density reached in the collision is about four times nuclear matter density.
In thermal equilibrium at this density, the entropy Here N~i s the number of deuterons produced and Nz"' is the number of free protons. However, the conditions in a heavy ion collision do not obviously satisfy the low density assumption. The N-N collisions cease at --, nuclear matter density, too high to neglect the interaction between chemical species. A formula with identical appearance to Eq. (11) can be derived with assumptions other than low density. The first step in the argument is to note that the deuteron abundance is related to the two-particle correlation function by N, =3g",(0,0) .
in cells of r~2 and p&2, summing over R and P,
We also assume that the two-particle distribution function is given by the product of single-particle functions, f"'z' f"fz. --Then g"z(0, 0) can be 
where Np,
--Xp/2 is the total number of protons with given spin orientation. We also need to invoke the relation between S and (f ) for a system in thermal equilibrium, We next examine the validity of the approximation leading to Eq. (14) , that g"z is uniform. Comparing the first two cells in r in Table IV 
